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SUMMARY
Background. General practice computer databases are

being increasingly seen as a source of data for public
health monitoring and commissioning. Such ambitions
depend on routine clinical data being recorded with accept-
able completeness and accuracy.
Aim. The aim of this study was to assess the completeness
and accuracy of the computer medical records in four high-
recording general practices.
Method. Four general practices in the Trent Region that use

the EMIS computer system, and were known to be high
recorders of clinical data on their computer databases,
were selected. A retrospective analysis of the computer
records, a prospective comparison of a sample of computer
records with manual records, and a prospective comparison
between videorecorded consultations and their manual and
computer records were undertaken.
Results. Checks for completeness in computer recording of
diabetes mellitus and glaucoma showed high levels of
accurate recording, 97% and 92% respectively. Prevalence
rates between practices were reasonably comparable. No
practice consistently, across 10 diagnoses, recorded preval-
ences higher or lower than the other practices; those dia-
gnoses with recognized objective diagnostic criteria were
recorded with a more consistent prevalence than those
without. Lifestyle data recording was low; overall, smoking
habits and alcohol consumption were recorded for 52%
and 38% of patients aged over 16 years, respectively.
Comparison of the manual records with the computer
records showed that the computer records were sufficiently
complete with regard to diagnoses (82% of all items record-
ed), prescriptions (100%) and referrals (67%), but missed
most of the remaining data that a manual record captured.
The videorecorded validation study showed that there were
no important lapses in the recording of diagnoses, pre-
scriptions or referrals when the computer recording was

compared to the actual process of the consultations.
Conclusion. In these four high-recording practices the data
in computer records were of sufficient completeness and
accuracy to allow meaningful data aggregation for some
diagnoses, prescriptions and referrals. Standardized proto-
cols for defining which patients are included and excluded
from major disease groups are required.
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Introduction
THERE is increasing interest in the use of computer databases

in general practice.'-5 Commissioners of health care, tradi-
tionally limited to mortality data and secondary care process
measures, wish to have timely data on the socioeconomic and
lifestyle characteristics, morbidity, resource usage and anticipat-
ed needs of their populations.6 Monitoring of many Health of the
nation targets requires lifestyle data for populations.7 General
practices are beginning to construct business plans based on an
assessment of the health needs of their populations, in order to
bid for and rationalize the use of health service funding.
Fundholding practices, in particular, are moving from contract-
ing to purchasing and will eventually move into commissioning.
As they do so their information needs will become more sophist-
icated.
Some problems in aggregating practice data are inherently

technical: communication links must allow the uncorrupted
transmission of patient data in an anonymous, confidential man-
ner, and a common coding structure for diseases, activities and
patient characteristics must be established to ensure accurate
inter-practice comparison. These problems are now largely
solved by the use of Read codes for recording data,8 MIQUEST
for the interrogation of practice databases by a third party with-
out patient confidentiality being breached,9 and EDIFACT stand-
ards for communicating between systems.'0 The remaining prob-
lems are largely focused on the data themselves: clinical databas-
es are often incomplete, inaccurate and inconsistent.
From the few studies that have been published on the valida-

tion of general practice computer databases it is clear that record-
ing of acute illness on general practice computers may occur for
only a quarter of the total prevalence3 but that doctors are cap-
able of recording high-quality data for some chronic diseases." '2
Lifestyle data are poorly recorded on computers and socioeco-
nomic data are virtually absent on United Kingdom general prac-
tice computers.'3 Some practices have accepted low cost comput-
er systems'4 without accepting the need for rigour in recording.2'3

This study was designed as part of an evaluation of the scope
for the aggregation of databases from general practices and
addresses the need to validate the computer systems of four high-
recording practices for completeness and accuracy.

Method
Four practices in the Trent Region that use the EMIS general
practice computer system were recruited. All four were selected
from a list, supplied by the computer system company, that iden-
tified the practices with the highest commitment to recording
data on computer. This study therefore examines the quality of
the data in general practices that were likely to be among the best
in terms of data recording. It is not a study of the data quality in
average general practices but a measure of what is being
achieved in a small number of high recorders.
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The study lasted 18 months, from July 1992 to January 1994.
Each practice's database was examined for recorded diagnoses,
lifestyle data and activity such as prescribing and referrals.
Specific validation checks were designed and were applied to
each practice's data by P W.

Consistency of computer recorded prevalence ofIO
diagnoses
The computer databases were retrospectively examined for the
recording of 10 major diagnoses in order to look for variations in
recorded prevalence that might indicate incomplete recording.
The 10 diagnoses were asthma, coronary heart disease, dementia,
depression, diabetes mellitus, glaucoma, hypertension, multiple
sclerosis, osteoarthritis of the knee, and stroke (having had a
stroke ever or in the previous two years). Data from the four
practices were compared with data from the fourth national mor-
bidity study.'5

Accuracy ofcomputer recording offour diagnoses
In all four practices the computer recording of four major chronic
diagnoses was retrospectively assessed and compared with the
prevalence of the four diagnoses found from manual medical
records and the repeat prescribing system (all four practices used
the EMIS integral repeat prescribing system) or found by cross-
checking in the computer records for other related diagnoses.
The diagnoses used for this diagnostic validation within each
practice were: diabetes mellitus, glaucoma, asthma and coronary
heart disease. The first two were chosen to assess cases that were
not recorded on computer or were inappropriately coded and the
last two were chosen to allow examination of the ratio of active
disease to overall recording of disease.
The recording of diabetes mellitus was checked in each prac-

tice for completeness and accuracy by comparing the computer
diagnostic register with the repeat prescribing system for all gluc-
osuria and blood glucose diagnostic tests and for all hypogly-
caemic agents, including insulin. Where discrepancies were
found, the continuation cards, problem lists and prescribing
details in the manual medical records were consulted. The man-
ual medical records for patients with a computer recorded dia-
gnosis of diabetes mellitus but no related prescription were
checked. A similar assessment was made for glaucoma by cross-
checking against computer records for trabeculectomy and by
checking for evidence of recorded diagnoses in the manual med-
ical records.

In each practice, records on the computer diagnostic register
for asthma were compared with a list of patients who had
received any inhaled bronchodilator or inhaled steroid treatment
in the previous two years. For coronary heart disease, the com-
puter diagnostic register was compared with a list of patients
having had a prescription for nitrates in the previous two years.

Completeness of lifestyle and socioeconomic data
The extent of computer recording of lifestyle data (smoking
habits and alcohol consumption) and of socioeconomic data
(social class, occupation and ethnicity) were analysed.

Completeness ofcomputer recording of consultations
To assess the completeness of consultation recording in the com-
puter databases, 50 consecutive consultations for each doctor in
each of the four practices were selected for study, starting at a
random time in the week. The practices were visited by P W in
the week following the recording of the consultations and the
computer records and manual records of the consultations were
examined to compare the content of the records. This was done
by comparing the consultation content 'items', recorded as sep-
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arate entries, in the computer record with those in the manual
record.
One of the four practices was then recruited for the second

phase of this prospective assessment in order to assess how much
information from consultations was not recorded in the computer
records or manual records. Fifty consecutive consultations by
each of four general practitioners with consenting patients were
videorecorded with the general practitioner's knowledge; the
videorecording and the computer and manual records were
examined for their content. All patients to be videorecorded were
asked for prior signed informed consent and ethics committee
approval was obtained.

For the videorecording, the following definition of a 'topic'
was used: a topic exists when both parties use at least one phrase
or sentence in its discussion; or if one party discusses it and takes
an appropriate action (for example, the general practitioner meas-
ures the patient's blood pressure); or if a prescription review
takes place without mentioning the underlying topic explicitly. A
topic was only recorded once in each consultation even if men-
tioned several times. M P and P W analysed a pilot sample of
videorecorded consultations to develop the methodology applied
in this study and only when intra-rater and inter-rater kappa coef-
ficients'6 of more than 0.8 were obtained for number and type of
topics discussed, and for consultation content items, was the
main analysis undertaken.

Results
Consistency ofcomputer recorded prevalence of IO
diagnoses
Table 1 shows the prevalence of 10 diagnoses in the four prac-
tices' and allows assessment of inter-practice variation and com-
parison with the fourth national morbidity study data.'5 For the 10
diagnoses checked, no practice consistently, across all diagnoses,
recorded prevalences higher or lower than the other practices.
Where the diagnosis has recognized objective diagnostic cri-

teria (for example in diabetes mellitus, glaucoma, multiple scle-
rosis, osteoarthritis of the knee, and stroke) the prevalence rates
were consistent between the four practices.
The more subjective diagnoses were less consistently record-

ed. The prevalence of hypertension, for example, ranged between
4.4% and 7.9%. By contrast, asthma showed a similar prevalence
across the practices. The consistency of recording of coronary
heart disease lay between those of hypertension and asthma. The
recorded prevalence of dementia ranged from 0% to 0.4%, but
practice C reported that it had not been placing emphasis on this
diagnosis. Depression offered a four-fold variation in recorded
prevalence, suggesting that it was inconsistently defined or
recorded.

Accuracy ofcomputer recording offour diagnoses
Results of the assessment of the four diagnoses in the four prac-
tices are shown in Table 2. In all the practices the computer dia-
gnostic registers underestimated the prevalence of diabetes melli-
tus, but no diagnoses incorrectly recorded as diabetes mellitus
were found. Overall, 785 of 812 confirmed diabetics (96.7%)
were correctly identified from the computer diagnostic registers
alone. In two practices (B and C) the recording of glaucoma was
apparently complete; in practices A and D a few cases of glauc-
oma would have been missed on a diagnostic search if the com-
puter records had not been cross-checked against trabeculec-
tomy, 17 of 222 cases in the four practices (7.7%). No diagnosis
was incorrectly recorded as glaucoma.

Overall in the four practices, 53.6% of the asthma patients on
the computer diagnostic registers had received medication for
asthma in the previous two years. The ratio of those who had
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Table 1. Prevalence of 10 diagnoses, using computer diagnostic registers in four practices, and comparison with national prevalence
data.a

% of practice population with diagnosis in practice

A B C D A-D National
Diagnosis (n = 5575) (n= 11 687) (n = 9896) (n= 10 297) (n= 37 455) dataab

Asthma 6.8 6.6 6.2 6.7 6.5 9.1
Coronary heart disease 4.1 3.5 2.6 2.1 3.0 4.3
Dementia 0.4 0.1 0 0.1 0.1 0.4
Depression 3.5 10.6 3.8 2.5 5.5 -

Diabetes mellitus 1.9 2.6 1.7 2.0 2.1 2.7
Glaucoma 0.5 0.5 0.4 0.7 0.5 0.3
Hypertension 6.0 7.9 4.6 4.4 5.8 10.3
Multiple sclerosis 0.3 0.2 0.1 0.2 0.2 0.2
Osteoarthritis of knee 2.0 1.7 1.8 0.9 1.6 -

Stroke
Ever 1.3 0.8 1.1 1.1 1.1 1.3
In last 2 years 0.4 0.1 0.2 0.4 0.3 -

n = number of patients in practice.8Consultation rates per 100 person years at risk, from the fourth national morbidity study.15 bData not available for
depression, osteoarthritis of knee, and stroke in the last two years.

received treatment in the previous two years to those who had
ever been diagnosed as asthmatic, as recorded on the computers,
appeared reasonably consistent between practices, from 45.6% to
65.3%. The ratio of the number of patients issued a prescription
for nitrates in the previous two years to those ever diagnosed
with coronary heart disease, as recorded on the computers,
ranged between practices from 47.4% to 91.5%.

Completeness of lifestyle and socioeconomic data
All the practices combined had recorded the smoking habits of
52.1% of patients aged over 16 years, ranging between practices
from 46.1% to 55.8%. Alcohol consumption was recorded for
37.5% of patients aged over 16 years, ranging between practices
from 27.1% to 71.4%. Occupation was not routinely recorded by
any of the practices, and in practice A (which had the highest
recording for this item) only 165 occupations were recorded on
the computer. Social class and ethnicity had not been recorded
for any of the patients in the study.

Completeness ofcomputer recording of consultations
Information in either manual or computer records or in both were
examined for 50 consecutive consultations by each doctor in the

four practices. In total, practice A recorded 245 items in 200 con-
sultations (1.2 items per consultation), practice B 331 items in
250 consultations (1.3), practice C 285 items in 250 consulta-
tions (1.1), and practice D 334 items in 300 consultations (1.1).
An analysis of the content of these items is shown in Table 3.
The manual records offered a more complete picture of the con-
sultation content in all variables except diagnosis and prescrip-
tions, for which the computer records were, overall, more com-
plete. For referrals, the computer recording was comparable to
the manual recording in two practices, but in two practices (B
and C) fewer than half of the referrals identified were recorded
on the computer. In two practices (A and C) fewer than a third of
investigations were recorded on the computer. Wide inter-prac-
tice variations in recording rates were seen for some topics.

Practice A was recruited to undertake the more detailed valida-
tion of consultation recording, using videorecordings (Table 4).
Compared with the videorecordings, both manual records and
computer entries failed to capture some data. An examination of
those videorecorded topics missed in the manual or computer
records of the same consultations revealed that they were pre-
dominantly those to which a medical problem was not attached
when the videorecording was coded; they were often social or

Table 2. Records found on computer diagnostic register search for four diagnoses and additional cases found on checking for com-
pleteness of recording or number of recorded diagnoses found to be cases of active disease, in four practices.

No. of records of diagnosis in practice

Diagnosis A B C D

Diabetes mellitus
Computer diagnostic register 104 303 170 208
Additional cases found from manual records/repeat
prescribing system 1 13 10 3

Glaucoma
Computer diagnostic register 27 63 39 76
Additional cases found from manual records/cross-check
against trabeculectomy 7 0 0 10

Asthma
Computer diagnostic register 377 766 610 694
Asthma medication in last 2 years (% of computer
recorded cases) 246 (65.3) 349 (45.6) 342 (56.1) 374 (53.9)

Coronary heart disease
Computer diagnostic register 226 405 258 217
Medication with nitrates in last 2 years (% of computer
recorded cases) 199 (88.1) 192 (47.4) 236(91.5) 143 (65.9)
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Table 3. Occurrence of items in 50 consultations per doctor in four
practices (1000 consultations) in manual and computer records as
a percentage of total occurrences found in either source.

% of items (range over four
practices) recorded in records

Consultation item Manual Computer

Symptoms (n = 966) 96.8 (90.2-100) 37.0 (5.9-95.7)
Diagnosis (n = 828) 65.5 (41.8-82.4) 81.8(67.2-92.9)
Prescription (n = 696) 87.2 (85.1-89.3) 100
Examination (n= 467) 95.7 (87.7-99.1) 27.2 (2.3-87.7)
Site of symptoms (n = 383) 90.9 (83.8-99.1) 40.5 (5.3-90.0)
Review arranged (n = 330) 78.8(78.6-98.8) 42.7 (7.4-81.1)
Numerical finding (n = 320)8 91.6 (87.6-95.2) 60.6(23.8-89.5)
Duration of symptoms (n = 242) 96.3 (85.9-100) 20.7 (0-75.0)
Preventive advice (n = 203) 82.3 (66.3-95.0) 43.8 (6.1-85.5)
Investigation arranged (n = 146) 94.5 (90.0-100) 54.8(20.0-92.5)
Previous test results (n = 103) 89.3 (82.6-94.7) 57.3(21.1-92.5)
Referral (n = 45) 84.4 (71.4-100) 66.7(30.0-92.9)
Preventive action (n = 23)b 91.3 (50.0-100) 56.5 (0-100)
Treatment given (n = 16) 81.3 (75.0-100) 81.3 (62.5-100)

n = number of occurrences of item recorded in either manual or comput-
er records. aFor example, blood pressure. bFor example, immunization.

minor medical discussions. No instance of an important clinical
problem eluding the manual or computer records was seen. There
was consistency in the frequency of recording of items in the
manual records and on the computer between the first data col-
lection for analysis of consultations and the data collection for
comparison with videorecorded data; doctors did not appear to
change their recording habits for the prospective videorecorded
validation study.

Proportionately more topics were captured in the manual
records than were recorded on computer (Table 4). One excep-
tion was for the recording of diagnoses; these were more com-
monly recorded on the computer than in the manual notes or seen
on the videorecordings (chi square, P<0.001). Some diagnoses
were recorded on the computer as having been reviewed in the
consultation but, under the rules for assessing the videorecord-
ings, there was no overt discussion of that diagnosis. Another
exception was for the recording of prescriptions; these were
sometimes issued with no verbal interchange to indicate that this
had occurred (chi square, P<0.001). Referral data were compar-
able in all three media.

Table 4. Topics occurring in 200 videorecorded consultations in
one practice and percentage of those topics recorded as items in
manual records or on computer.

% of occurrences of topic (item)
recorded in records

Topic Manual Computer

Symptoms (n = 290) 53.8 5.5
Diagnosis (n = 161) 65.8 131.7
Prescription (n = 145) 83.4 101.4
Review arranged (n= 104) 35.6 5.8
Duration of symptoms (n = 91) 48.4 1.1
Site of symptoms (n = 72) 50.0 5.6
Preventive advice (n = 64) 37.5 7.8
Numerical finding (n = 63) 93.7 25.4
Previous test results (n = 41) 68.3 22.0
Investigation arranged (n = 35) 68.6 8.6
Referral (n = 15) 100 93.3
Preventive action (n= 8) 50.0 50.0
Treatment given (n = 8) 62.5 62.5

n = number of occurrences of topic in the videorecordings.
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Discussion
If the data from general practice computer systems are to be of
value to the practices and, in aggregated form, to the health ser-
vice, they must be complete and accurate. In these four practices,
acknowledged to be especially interested in and committed to
data recording, the evidence is cautiously encouraging. In par-
ticular, practice D appeared to be using its computer for extens-
ive consultation recording in addition to its manual records, and
this pattern can be expected to become more common when the
legal barriers to using only computer records have been over-
come.

In all four practices the computer recording of 10 major dia-
gnoses appeared to be sufficiently complete and accurate to be of
value. No practice consistently, across all 10 diagnoses, recorded
prevalences higher or lower than the other practices, suggesting
that these four practices were either recording such morbidity
accurately or with systematic and similar errors. It was gratifying
to note consistency in prevalence rates for asthma, a disease with
problems in definition. However, subjective diagnoses were less
consistently recorded than more objective diagnoses and thus
caution should be taken in interpreting data from practices about
subjective areas.
From this study, it appears that two particular issues must be

addressed before aggregated morbidity data can be relied upon.
First, there is a need to use multiple search strategies, for exam-
ple, searching for trabeculectomy in addition to glaucoma, which
could be simplified by standardizing data entry. Secondly, there
is a need for standardized disease inclusion and exclusion cri-
teria, for example, to define the end of active asthma, which
would lead to greater consistency between practices. However,
in this study the use of a list of patients having had a prescrip-
tion for nitrates in the previous two years to assess the extent of
coronary heart disease would have missed those patients with
coronary heart disease who were symptom free (for example,
having had a myocardial infarction some years before or coro-
nary artery surgery) and those on effective prophylaxis with
drugs other than nitrates.
The recording of lifestyle data was poor and there is no agree-

ment on how often patients should be asked about their lifestyles.
Is a recording five years previously of 'non-smoker' satisfactory?
It might be in a patient aged 70 years, but not in a patient aged
20 years. In time, lifestyle data should become sufficiently
complete to be usable, since practices are increasingly recording
these data for health promotion bandings. Socioeconomic data,
such as occupation, social class and ethnicity, were notably
absent. Census data can be used through small area statistics to
make good this shortfall at practice level but not at an individual
patient level.'3

Comparison of the manual records with the computer records
in the four practices suggested that for the main items of interest
in data aggregation - diagnoses, prescriptions and referrals -
the computer files were either more accurate than or were com-
parable to the manual records. However, it was clear that prac-
tices were selecting areas that they considered important to
record on their computer systems; where their decisions did not
coincide, wide variations in recording rates were found.
The videorecording of consultations in one practice showed

that, as expected,'7 the act of videorecording did not appear to
affect doctor behaviour. Many topics seen on the videorecording
were not recorded in the manual records or on computer, but
these were not topics of clinical importance.
The results of this study suggest that these four practices are

recording to a sufficient level of completeness and accuracy for
their computer files to be of value for assessing prevalence, pre-
scribing and referral data, but not for reflecting the rich detail of
the consultations as recorded in traditional manual records.
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Food for thought...
'The incidence of hospital admissions for self-inflicted
injury/poisoning was closely related to the socioeconomic condi-
tions prevailing in the area where the practice was located. A
typicalfour-doctor practice in an affluent area with less than 5%
male unemployment might have one hospital admission for self-
inflicted injury/poisoning every two months. In contrast, a simi-
larly sized practice located in an area with male unemployment
at over 15% might expect to have one such hospital admission
every two weeks.'

Smith T. Differences between general practices in hospital
admission rates for self-inflicted injury and self-poisoning: influ-
ence of socioeconomic factors. September Journal, p.458.
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Safe Prescribing Made Easy, Effective and Economical
Interactive ComputernedDrugs Information incorporating the World StandardDrug Database TM

Doctor's Independent Network Coding Ltd (DINC) have now completed work on the World Standard Drug
Database (TM), which is used in our new Interative Drug Database Browser Sao Sot, Specified by Roger
Weeks, Colin Duncton, Ivan Stockley and David Beckles, 54 Seot features a full Read Coded product drug
database, ingredient coding, default doses and useful prescribing information linked to a product's ingredients.

* Optimises Prescribing, and Helps Eliminate Prescribing Errors
* Interactive Patient Template Allows Entry of Individual Patient Data
* User Friendly Search for Information on over 30,000 Products

* Contraindications, Indications, Side Effects, using Read Codes and Terms
* Ingredient Based Drug Interactions written by Dr Ivan Stockley

Plus: Use in Pregnancy, Lactation, Renal and Liver Disease, Patient and Prescriber Messages
Simply fill in the form below to ensure you receive your copy for the introductory price of £70

1-------------- - - - - - - - - - - - - - - - - - - - - - - - - - - --1-- - - - - - - - - - - - - - - - - - - - - - - -

Name: ....................................................................................................................................................................................

Address: ................................................................................................................................................................................

Telephone Number ......................................................................

Please enclose a chequefor £82.25 (£70 + VAT) made payable to DINC Ltd, and send to:
Doctor's Independent Network Coding Ltd, 2, Deanhill Road, East Sheen, London, SW14 7DF
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